Usefulness of a novel Caco-2 cell perfusion system II. Characterization of monolayer properties and peptidase activity.
In this study, the enzymatic activity and the influence of support filters and extracellular matrix proteins on the differentiation of Caco-2 cells grown in a perfusion system (Minucells and MinutissueTM) were examined and compared to traditional culturing approaches. Differences were observed regarding the differentiation of Caco-2 cells using the traditional approach and perfusion system such that the cell monolayers grown in a perfusion system showed a significant increase in dipeptidase activities (18.20 +/- 0.43nmol x min(-1) x cm(-2)) compared to the cells cultivated using the 21-day protocol (9.45 +/- 0.50 nmol x min(-1) x cm(-2)). The peptidase activity of Caco-2 cells was strikingly inhibited when Matrigel extracellular protein was used for coating polycarbonate support filters. While the enzymatic activities of the cell monolayers differentiated in the perfusion system were up-regulated, the transepithelial electrical resistance values of the cell monolayers (171 +/- 52 and 251 +/- 62 omega x cm2 for polycarbonate and polyester, respectively) decreased compared to the traditional Snapwell inserts (644 +/- 119 omega x cm2). The results suggested that the perfusion systems were useful permeability models which reduce workload, resources and manpower needed to obtain useful Caco-2 monolayers. In addition, the approach offers an efficient tool for long-term culturing of highly differentiated Caco-2 cell monolayers.